 (BrJ Ophthalmol 1995; 79: 916-921) 
Many hereditary retinochoroidal disorders include macular lesions. Bull's eye maculopathy, for example, is not pathognomonic for a specific disorder, and it occurs in several hereditary retinal disorders, such as cone dystrophy,' Stargardt's disease,2 retinitis pigmentosa,3 benign concentric annular macular dystrophy,4 and Batten's disease.5 A single bright flash electroretinogram (ERG), which is commonly used to identify retinochoroidal diseases, consists of an a-wave, a b-wave, and oscillatory potentials. In a normal ERG response, the amplitude of the a-wave is smaller than that of the b-wave. When the a-wave is normal and the b-wave does not go beyond the isoelectric point, the ERG is considered to have an electronegative configuration, the so called negative ERG. Among hereditary retinal disorders, a negative ERG is most frequently associated with X linked juvenile retinoschisis,6 congenital stationary nightblindness,7 and retinitis pigmentosa. 8 Two Japanese groups, Miyake and associates9 and Kato and Watanabe,'0 described atypical patients who had bull's eye maculopathy and a negative ERG. Recently, Kellner and Foerster" reported three male patients with cone dystrophies and one subject without symptoms or fundus abnormalities who showed a negative photopic ERG response. However, no reports, to our knowledge, have described autosomal dominant cone-rod dystrophy associated with a negative scotopic ERG response.
We describe a Japanese family that had autosomal dominant cone-rod dystrophy with negative ERG findings. We believe that the condition identified in this family represents a previously undescribed autosomal dominant cone-rod dystrophy.
Patients and methods
The proband (case 1) and his children were examined at the Department of Ophthalmology, Tohoku University. The proband's father (case 2) was examined at Yamada Eye Clinic. Goldmann perimetry was performed using targets V3, 14, and 13, and Humphrey perimetry was performed using program 10-2 and 30-2. A dark adaptation curve was measured using Goldmann-Weekes dark adaptometry. After the patients underwent light adaptation for 5 minutes with 3000 lux illumination, visual thresholds were measured in the dark. A white target of 1 lens, or vitreous in either eye. Fundus examination disclosed normal optic disc and vessels in both eyes. The macula of each eye showed a circular area of hypopigmented atrophic lesions of retinal pigment epithelium (Fig 2A  and B) . Fluorescein angiography demonstrated bull's eye maculopathy in both eyes (Fig 2C and D) . Visual fields tested by Goldmann and Humphrey perimetry showed normal responses in the periphery and a relative central scotoma corresponding to the atrophic macular area in each eye (Fig 3) . His colour vision was tritan by testing with panel D-15. A dark adapted bright flash ERG showed a normal a-wave and a reduced b-wave (negative ERG; Table 1 and Fig 4) . Amplitudes of oscillatory potentials were reduced (Table 1 and Fig 4) . The rod ERG b-wave showed reduced amplitude with a delayed implicit time (Table 2 and Fig 4) . The cone ERG showed reduced amplitude (Table 2 and Fig 4) . Low responses with a delayed implicit time were found in the 30 Hz red flicker ERG (Table 2 and Fig 4) . An electro-oculogram (EOG) was normal in both eyes (light peak/dark trough ratios were 2a 1 in the right eye and 2-0 in the left eye). Dark adaptation findings by Goldmann-Weekes dark adaptometry showed an absent cone plateau, with a rapid fall to the normal final threshold (2-2 log units). The patient had no history of taking chloroquine. His general physical condition was good. Plasma levels of cyclic AMP and cyclic GMP were 11 0 pmol/ml and 2-8 pmol/ml, respectively (normal range of cyclic AMP and cyclic GMP are 15-37 pmol/ml and 2-10 pmol/ml, respectively).
Case 2
The 70-year-old father of the proband (I-1; Fig 1) Ophthalmoscopic findings included atrophy of the macular retinal pigment epithelium and choroid with normal discs and vessels (Fig 5) . The bright flash ERG produced a negatively shaped response with reduced oscillatory potentials (Table 1 and Fig 4) . Fluorescein (Table 1 and Fig 4) . The amplitude of the rod b-wave was reduced and showed a delayed implicit time (Table 2 and Fig 4) . The amplitude of the cone ERG also was reduced, although the 30 Hz red flicker ERG showed a normal response (Table 2 and Fig 4) . Visual field tested by Humphrey perimetry (program 10-2) was normal (Fig 6) . An EOG was not done. Her general physical condition was good.
Discussion
In this pedigree, we examined five people of three generations in one family and found three affected members (Fig 1) . The '9 reported an autosomal dominant form of congenital stationary nightblindness associated with Gly-90-Asp rhodopsin mutation. We therefore screened rhodopsin and peripherin/ RDS genes in our affected patients using polymerase chain reaction and single stranded conformation polymorphism analysis. No abnormal rhodopsin or peripherinlRDS genes were, however, found in our patients.
Retinitis pigmentosa was considered as well in the differential diagnosis of our patients. Bull's eye maculopathy is often seen in patients with retinitis pigmentosa.3 Cideciyan and Jacobson8 recently identified patients who have typical clinical retinitis pigmentosa with a negative ERG. The authors have concluded from the ERG data that dysfunction exists proximal to the photoreceptor terminal lesion and in the photoreceptor outer segment. Vaegan and Graham20 have described some patients with cone-rod dystrophy and negative ERG, although precise clinical data were not shown. Our patients had no complaints of nightblindness and normal a-wave amplitudes in a single flash bright ERG. In addition, dark adaptation testing in our proband showed well 
